Subanalgesic ketamine enhances morphine-induced antinociceptive activity without cortical dysfunction in rats.
Ketamine, a noncompetitive N-methyl-D-aspartate receptor antagonist, has been used for the treatment of cancer pain as an analgesic adjuvant to opioids. However, ketamine is known to produce psychotomimetic side effects including cognitive impairments under a high-dose situation, presumably as the result of cortical dysfunction. Here, we investigated whether low-dose ketamine was useful as an analgesic adjuvant to morphine for pain control, focusing on frontocortical function. To assess the analgesic effects of ketamine with or without morphine, we performed behavioral and histochemical experiments, using the hot plate test and c-Fos expression analysis in rats. The effect on cortical function was also determined by prepulse inhibition (PPI) of the acoustic startle and evoked potentials in the hippocampal CA1-medial prefrontal cortex (mPFC) synapses as measures of synaptic efficacy. Coadministration of ketamine as a subanalgesic dose significantly enhanced intraperitoneal morphine-induced antinociceptive response, which was measured as the increased reaction latency in the hot plate test. In addition, the noxious thermal stimulus-induced c-Fos expression in the ventrolateral periaqueductal gray matter was significantly suppressed by concomitant ketamine and morphine. In contrast, the subanalgesic dose of ketamine did not impair PPI and synaptic efficacy in the mPFC. The present results indicate that the morphine-induced analgesic effect is enhanced by a concomitant subanalgesic dose of ketamine without affecting cortical function. Our findings possibly support the clinical notion that low-dose ketamine as an analgesic adjuvant has therapeutic potential to reduce opioid dosage, thereby improving the quality of life in cancer pain patients.